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(57) The present invention discloses a method of 
adding storage function to computer peripherals and ar- 
chitecture thereof. It solves the problem that the com- 
puter peripherals do not have storage function, and can- 
not carry drive programs and relevant data files. The 
present invention is to add semiconductor storage de- 
vice to various computer peripherals, and have the stor- 
age device readily identifiable and readable by a host 
computer, while the added semiconductor storage de- 
vices will not affect application functions of the computer 
peripherals. The computer peripherals of the present in- 
vention utilize the universal bus interface to connect with 
the host computer, including the application system ca- 
pable of performing the application function of the com- 
puter peripherals and the additional semiconductor stor- 
age device. Through the host computer, the drive pro- 
gram, application program, and data files can be read 
or written or operated in the additional semiconductor 
storage device. The present invention can be used in 
various computer peripherals, such as printers, scan- 
ners, plotters, video cameras, modem, storage device 
or digital cameras, MP3, PDA, etc. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to electronics s 
equipments, specifically to computer peripherals, more 
particularly to a method and architecture to add a sem- 
iconductor storage module to computer peripherals to 
provide them with storage function. 

BACKGROUND ART 

[0002] With the development of the electronic tech- 
nology and computer technology, various computer pe- 
ripherals have been designed and manufactured, such 
as printers, scanners, plotters, video cameras, mo- 
dems, storage devices, digital cameras, MP3s, PDAs 
(Personal Digital Assistant), etc. However, computer pe- 
ripherals do not usually have storage function except the 
storage devices, such as floppy disks, hard disks, CDs, 
and flash disks. The printer has only printing function, 
and the scanner has only scanning function. Further, 
drive programs are necessary for all of computer periph- 
erals to contact to the computer to work normally. The 
available computer operating systems are generally 
provided with drive programs only for the standard or 
very common devices, that is, support only directly the 
standard or common computer peripherals, such as 
hard disks, floppy disks (floppy disk drives), CDs 
(CD ROM drives), etc., while drive programs are neces- 
sarily provided for using other kinds of computer periph- 
erals. Since these computer peripherals do not have 
storage function themselves, their drive programs 
should be stored in floppy disks, CDs or web stations. 
If drive programs of the devices are not installed in the 
computer, the user must find drive programs of compu- 
ter peripherals from floppy disks, CDs or web stations 
when he or she uses these peripherals for the first time, 
and the devices can only work normally after the instal- 
lation of drive programs in the computer. Drive disks can 
be easily lost, damaged or forgotten so that the user may 
feel very inconvenient when installation thereof is need- 
ed. The aforesaid situation is more obvious when the 
user reinstalls the computer or installs the peripherals 
to other computers. This gives the user extra burden and 
trouble to safe keep drive disks of various devices. The 
separation of drive programs from devices has troubled 
users in the computer field for many years, and there is 
not any perfect solution until now. 
[0003] In conclusion, it is highly desirable to have a 
technology of providing computer peripherals with stor- 
age function themselves so that drive programs, various 
data and files can be directly stored in the devices, and 
the users of the devices do not need additional storage 
devices, such as floppy disks or CDs. 
[0004] The present invention is just for solving the 
aforesaid deficiency in the prior art and the inconven- 
ience of use. It adds the storage function to all devices, 



especially to computer peripherals such that drive pro- 
grams, relevant data and files, and other data files can 
be directly stored in the devices. Therefore, it not only 
provides convenience to the users and device provid- 
ers, but also provides the devices with various kinds of 
usages and functions. 

SUMMARY OF THE INVENTION 

[0005] The present computer peripherals do not have 
storage function. It requires that drive programs and rel- 
evant document data and files be stored in the floppy 
disks or CDs, and thus it is not convenient. Quite often, 
it is found that drive disks are lost or damaged and can 
no longer be used when a computer peripheral , after be- 
ing moved, needs to be installed on a new computer. In 
addition, it is also necessary to find floppy disks or CDs 
for backup after the update of drive programs. In view 
of the aforesaid deficiency and inconvenience, the pur- 
pose of the invention is to add storage function to com- 
puter peripherals so as to provide computer peripherals 
with the storage space in which their drive programs, 
relevant data, and files can be stored. 
[0006] The present invention discloses a method of 
adding storage function to computer peripherals, char- 
acterized in that a semiconductor storage device is pro- 
vided in a computer peripheral of all kinds, and can be 
readily identified, read and written by a host computer, 
and the addition of the semiconductor storage device 
will not affect applications of the computer peripheral. 
[0007] In the method of adding storage function to 
computer peripherals, a universal bus interface switch 
is used to select the various computer peripherals or the 
added semiconductor storage devices to be connected 
with the host computer respectively and to be identified 
by the host computer, thereby performing the applica- 
tions of the various computer peripherals or the storage 
function of the added semiconductor storage devices. 
A universal bus interface hub may also be used to con- 
nect simultaneously various computer peripherals and 
the additional semiconductor storage devices to the 
host computer such that the various computer peripher- 
als and additional semiconductor storage devices can 
be identified by the host computer, thereby carrying out 
the applications of the various computer peripherals and 
the storage function of the added semiconductor stor- 
age devices. Alternatively, a multiple controller sub- 
module is used to realize the universal bus interface 
control of the various computer peripherals and the add- 
ed semiconductor storage devices with the host compu- 
ter such that they can be identified simultaneously by 
the host computer and perform their functions. 
[0008] The present invention also discloses a compu- 
ter peripheral having added storage function, which is 
connected to the host computer through the universal 
interface. It includes an application system which can 
realize the application functions of the computer periph- 
erals, an additional semiconductor storage device from 
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and into which drive programs, application programs, 
data files, and the like can be read and written by the 
host computer, and application programs can be carried 
out. 

[0009] The computer peripheral having the additional 5 
storage function can perform the function of previous 
peripheral systems, such as the printing function of 
printers and scanning function of scanners and so on. 
At the same time, the storage function can be carried 
out, thereby performing the device protocol of floppy 
disk drives, simulating and realizing the storage function 
of a floppy disk running in the floppy disk drive; or per- 
forming the device protocol of CD drives, simulating and 
realizing the storage function of a CD running in the 
CDROM drive; or performing the device protocol of the 
hard disk, simulating and realizing the storage function 
of hard disk; or performing the device protocol of a ZIP 
disk, simulating and realizing the storage function of the 
ZIP disk; or further performing the device protocol of a 
MO disk, simulating and realizing the storage function 
of the MO disk. 

[0010] The computer peripheral having additional 
storage function utilizes both of the multiple controller 
sub-module and the semiconductor memory sub-mod- 
ule to realize the storage function of the semiconductor 
storage devices. Both of the multiple controller sub- 
module and application system sub-module together 
can realize the application function of the computer pe- 
ripheral of the application system. The multiple control- 
ler sub-module realizes the control of the universal bus 
interface between the application system and the addi- 
tional semiconductor storage device and the host com- 
puter, wherein the multiple controller sub-module com- 
pletes the connection with the host system, and inter- 
prets, converts, controls and transmits the universal in- 
terface protocol, to finish the initialization and control of 
the universal bus interface. The application system and 
additional semiconductor storage device have different 
logical unit number, wherein the multiple controller sub- 
module receives data packets from the host though the 
universal bus interface, and distributes them to the ap- 
plication system sub-module or semiconductor memory 
sub-module according to the logical unit number in the 
data. The multiple controller sub-module also receives 
data packets from the application system sub-module 
or semiconductor memory sub-module, and then indi- 
cates the corresponding logical unit number in data 
packets, and sends them to the host system though the 
universal bus interface. 

[0011] The computer peripheral of the present inven- 
tion having additional storage function also includes a 
universal bus interface switch or universal bus interface 
hub, wherein the universal bus interface switch can se- 
lect to perform the storage function or connect the pre- 
vious peripheral system directly with the host computer 
to perform the function of the previous peripheral sys- 
tem; while the universal bus interface hub can select si- 
multaneously to perform the storage function and to 
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connect the previous peripheral system with the host 
computer to perform the function of the previous periph- 
eral system, wherein the storage function and the func- 
tion of the previous peripheral system can be simulta- 
neously identified by the host computer. The universal 
bus interface switch and the universal bus interface hub 
are electronically connected with the universal bus in- 
terface and the controller sub-module. 
[0012] The semiconductor storage medium of the 
present invention can be Flash Memory or EEPROM or 
MRAM or FRAM, and the like or select two or more of 
the aforesaid storage medium. The semiconductor stor- 
age medium module corresponds to one or more mem- 
ory spaces, each memory space corresponding to one 
memory disk. The space of each memory disk can be 
divided again, into data area and special information ar- 
ea, wherein the special information in the special infor- 
mation area includes information, code, user digital sig- 
nature, and so on related to the memory disk. The spe- 
cial information area may not be necessarily provided. 
There can be a buffer in the semiconductor storage me- 
dium module, and the buffer can be used as a temporary 
memory for the data exchange. Again, the buffer may 
not be needed. 

[0013] The additional semiconductor storage device 
of the present invention may have a special information 
area in the semiconductor storage medium module for 
storing the information, code and user digital signature, 
and the like with respect to the device. The special in- 
formation area may not be necessarily provided. 
[0014] In the computer peripheral of the present in- 
vention having additional storage function, the drive pro- 
gram of the device can be stored in the semiconductor 
storage medium module to implement the function of 
self -provided drive program, and to carry other data files 
and document data, etc. 

[001 5] The computer peripherals of the present inven- 
tion having additional storage function may also include 
an enabling switch, and the enabling switch can enable 
and disable the function of the additional semiconductor 
storage device. That is, when the switch is in a disabled 
state, the function of the additional semiconductor mod- 
ule is disabled, while the functions of the previous pe- 
ripheral systems are not increased or decreased. When 
the switch is open, the function of the additional semi- 
conductor module is enabled, thereby the additional 
semiconductor storage function is added to the func- 
tions of the previous peripheral systems. The enabling 
switch is connected electrically with the memory con- 
troller sub-module, but the switch may not be necessar- 
ily provided. 

[0016] The size of the additional semiconductor mem- 
ory module of the present invention is very small, and 
thus can be easily put into the computer peripherals to 
add the storage function thereof, and to have serf-pro- 
vided drive programs. The computer peripherals which 
can have the additional semiconductor storage function 
are printers, scanners, plotters, video cameras, mo- 
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dems, storage devices and digital cameras, MP3s, 
PDAs (personal digital assistant), and so on. 
[001 7] The invention adopts a unique design, wherein 
the semiconductor memory module is added Into the 
computer peripherals to give them the additional stor- s 
age function, and thus various device protocols can be 
realized in the interface application layer of the addition- 
al semiconductor memory module so as to simulate and 
perform the storage function of the memory disk. One 
or more memory spaces are set in the semiconductor 
storage medium, that is, one or more functions of mem- 
ory disks. The invention accomplishes entirely that the 
computer peripherals may have the storage function for 
self-provided drive programs, data and files; thereby 
saving a lot of troubles or burdens of safe keeping the 
floppy disks or CDROM disks of drive programs for use 
of the computer peripherals. The additional semicon- 
ductor memory module of the present invention has ad- 
vantages of small in size, low cost, stabile performance, 
and good reliability, it can assure that the computer pe- 
ripherals of the host system have its own drive program 
all the time, update of its drive program anytime and an- 
ywhere, and internal storage of the relevant data files or 
document data. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The preferred embodiments of the invention 
will be described in more details with reference to the 
accompanying drawings, in which: 

FIG. 1 is a block diagram of universal function of the 
present invention. 

FIG. 2 is a functional block diagram of the present 
invention using USB interface. 

FIG. 3 is a functional block diagram of the present 
invention using IEEE 1394 interface. 

FIG. 4 is a distribution diagram of memory spaces 
of the embodiment of the present invention as 
shown in FIG. 2. 

FIG. 5 is an internal working flow chart of the em- 
bodiment of the present invention as shown in FIG. 
2. 

FIG. 6 is a working flow chart of the embodiment of 
the present invention as shown in FIG. 2, wherein 
the manufacturer uses the additional memory disk 
to store-programs and files when the switch is used 
internally. 

FIG. 7 is a working flow chart of the embodiment of 
the present invention as shown in FIG. 2, wherein 
the user uses the additional memory disk and its 
device when the switch is used internally. 



FIG. 8 is a working flow chart of the embodiment of 
the present invention as shown in FIG. 2, wherein 
the manufacturer uses the additional memory disk 
to store the programs and files when the USB HUB 
is used internally. 

FIG. 9 is a working flow chart of the embodiment of 
the present invention as shown in FIG. 2, wherein 
the user uses the additional memory disk and its 
device. when the USB HUB is used internally. 

FIGS. 10A, 10B, 10C are circuit schematic dia- 
grams of a practical mode of the embodiment of the 
present invention as shown in FIG. 2. 

FIG. 11 is a block diagram of universal function of 
an embodiment of the present invention. 

FIG. 1 2 is a block functional diagram of the embod- 
iment of the invention as shown in FIG. 11 using 
USB interface. 

FIG. 1 3 is a block functional diagram of the embod- 
iment of the invention as shown in FIG. 11 using 
IEEE 1394 interface. 

DETAIL DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0019] FIG. 1 is a block diagram of universal function 
of the present invention. The application system (the 
previous common computer peripheral) 400 which can 
perform the application function of the computer periph- 
eral and AOSD (Add-On Storage device) 1 00 can be 
connected to the universal bus interface switch (Switch) 
or universal bus interface hub (HUB) sub-module 30 
connected with the host computer system through the 
universal bus interface 60. The Add-On Storage device 
100 includes a universal bus interface controller and 
storage controller sub-module (Controller) 20, and sem- 
iconductor storage medium sub-module 10. The semi- 
conductor storage medium sub-module 1 0 is connected 
with the universal bus interface controller and storage 
controller sub-module (Controller) 20, and the universal 
bus interface and storage controller sub-module (Con- 
troller) 20 and application system 4 that can implement 
the application function of the computer peripheral are 
connected respectively with the universal bus interface 
switch (Switch) or universal bus interface hub (HUB) 
sub-module 30. All of these connections support the bi- 
directional flow of signals and data. 
[0020] The application system (the previous common 
computer peripheral) 400 includes an application sys- 
tem universal interface controller sub-module 40 and 
application system sub-module 50. 
[0021] The computer peripheral having additional 
storage function of the present invention can perform 
the following functions through the universal bus inter- 
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face switch or universal bus interface hub 30, that Is, 
selecting Add-On Storage device 100 to connect with 
the host computer through the universal bus interface 
switch, serving as a memory disk being connected with 
the host computer, writing/reading data files or applica- 
tion files to/from the memory disk by the host computer, 
and operating the application programs, it may also se- 
lect the application system 400 to connect the host com- 
puter to operate directly through the universal bus inter- 
face switch to implement the application function of the 
computer peripheral. Alternatively, both Add-On Stor- 
age device 1 00 and application system 400 can be se- 
lected to connect with the host computer through the 
universal bus interface hub, wherein the host computer 
can identify and support both of Add-On Storage device 
1 00 and the application system 400. 
[0022] The computer peripheral having additional 
storage function of the present invention may also in- 
clude an additional semiconductor module enabling 
switch, which can enable or disable the function of Add- 
On Storage device 1 00. That is, when the switch is in a 
disabled state, the function of Add-On Storage device 
100 is disabled, while the functions of the application 
system 400 are not increased or decreased. When the 
switch is in an enabled state, the function of the addi- 
tional semiconductor module is enabled so that the func- 
tion of the additional semiconductor memory is added 
to the application system. The enabling switch as de- 
scribed above is connected to the Add-On Storage de- 
vice 100. 

[0023] The semiconductor memory module 10 in- 
cludes one or more semiconductor storage medium 
chips, and the semiconductor storage medium can be, 
but not iimited to, Flash Memory, EEPROM, FRAM, 
SRAM, DRAM, SDRAM or MRAM, which are connected 
in the existing addressing mode. The function of the 
module is to store the drive programs and other data of 
the application system 400, that is, the previous com- 
mon computer peripherals, so as to realize the function 
of self-provided drive programs of the computer periph- 
erals. 

[0024] The semiconductor sub-module 10 corre- 
sponds to a memory space, which can be divided into 
at least two memory spaces. 

[0025] The universal bus interface control sub-mod- 
ule 20 of the Add-On storage device implements the 
connection with the host computer system, to interpret, 
convert, control and transmit the universal interface pro- 
tocol, it completes the initialization and control of the 
universal bus interface 60, receives the command and 
data sent from the host computer, interprets and carries 
out the commands from the host computer, stores/reads 
the data to/from the semiconductor memory sub-mod- 
ule 1 0, and provides the operation result back to the host 
computer through the universal bus interface 60. 
[0026] The universal bus interface 60 can be the in- 
terface of the previous computer peripheral, namely the 
interface of the application system 400 and the host 
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computer. It can also be other interfaces, such as wire 
universal Interfaces, including, but not limited to, USB 
interface, IEEE1394 interface; or wireless universal in- 
terface, including, but not limited to, Bluetooth interface, 
5 IrDA infrared interface, HomeRF interface, 
IEEE802.11a interface, and IEEE802. 11b interface.The 
universal bus interface 60 can be a non-standard bus 
interface as well. 

[0027] The Add-On storage device 100 can imple- 
ment the device protocol of floppy disk drive to simulate 
and perform the storage function of a floppy disk running 
in the floppy disk drive; or the device protocol of CD ROM 
drive to simulate and perform the storage function of a 
CD running in the CD ROM drive; or the device protocol 
of a hard disk to simulate and perform the storage func- 
tion of the hard disk; or further the device protocol of ZIP 
disk to simulate and perform the storage function of Zl P 
disk; or the device protocol of a MO disk to simulate and 
perform the storage function of the MO disk. The device 
protocol that the memory disk supports is UFI protocol, 
or SFF80201 protocol, or SFF80701 protocol, or SCSI 
Transparent Command Set protocol, or Reduced Block 
Commands (RBC) T10 Project1240-D protocol, or ZIP 
disk protocol, or MO disk protocol. 
[0028] The current computer operating systems all 
support technology criteria of these standard interfaces 
and storage so that the computer peripherals having 
Add-On Storage device 100 can be directly used on 
these current computer operating systems, and do not 
need any additional drive programs themselves, while 
usethe drive programs provided from the operating sys- 
tems. 

[0029] The computer peripheral having Add-On Stor- 
age device 1 00 does not have to use the standard in- 
terface technology criteria. 

[0030] Another embodiment of the invention is shown 
in FIG. 2, which is a block functional diagram of the com- 
puter peripheral having the added storage function. The 
application system 400 and Add-On Storage device 1 00 
are connected to a USB interface switch (Switch) or 
USB interface hub (HUB) 31 , wherein the Add-On Stor- 
age device 1 00 is connected to the host computer sys- 
tem through USB (Universal Serial Bus) interface 51 , 
The Add-On Storage device 100 includes a storage de- 
vice USB interface controller sub-module 21 , a Flash 
Memory sub-module 11; a USB interface switch 
(Switch) orUSBHUB31 that are connected respectively 
with the application system 400 and storage device USB 
interface control sub-module 21. The storage device 
USB interface controller sub-module (Controller) 21 is 
connected with the Flash Memory sub-module 1 1 . All of 
these connections support the bidirectional flow of sig- 
nals and data. 

[0031] The application system 400 includes the appli- 
cation system USB interface control sub-module 41 and 
application system sub-module 50. 
[0032] In the present embodiment, the universal inter- 
face is a USB interface, and the semiconductor storage 
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medium is a Flash Memory. The Flash Memory sub- 
module 11 includes one or more semiconductor Flash 
Memory chips, connected in the existing addressing 
mode. The function of the module is to store drive pro- 
grams and other data of the previous common computer 5 
peripherals, that is, the application system 400. 
[0033] The Flash Memory sub-module 11 corre- 
sponds to a memory space, or can be divided into at 
least two memory spaces. 

[0034] The storage device USB interface control sub- 
module 21 implements the connection with the host 
computer system, interprets, converts, controls and 
transmits USB interface protocol, and it completes the 
initialization and control of the USB interface 61, re- 
ceives the commands and data sent from the host com- 
puter, interprets and carries out the commands from the 
host computer, writes/reads the data into/from the Flash 
Memory sub-module 1 0, and sends the operation result 
back to the host computer through the USB interface 61 . 
[0035] The USB interface switch or USB interface hub 
31 implements the function of the USB interface switch 
or USB interface hub, wherein the USB interface switch 
can select Add-On Storage device 100 to connect with 
the host computer, serving as a memory disk connected 
with the host computer, or select the application system 
400 to connect with the host computer to operate direct- 
ly, performing the function of the previous computer pe- 
ripheral. The USB interface hub can select the Flash 
Memory sub-module 11 and application system 400 to 
connect with the host computer atthe same time, where- 
in the host computer identifies and supports both of Add- 
On Storage device 1 00 and the application system 400. 
[0036] As shown in FIG. 3, it is another embodiment 
of the present invention of the computer peripheral hav- 
ing the additional storage function. The universal inter- 
face is IEEE 1394 interface, and the semiconductor stor- 
age medium is Flash Memory in this embodiment. The 
IEEE 1394 bus interface switch (Switch) or IEEE 1394 
bus interface hub 32 that is connected with the applica- 
tion system 400 and Add-On Storage device 1 00 is con- 
nected to the host computer system through I EEE1 394 
interface 62. The Add-On Storage device 1 00 includes 
the storage device IEEE 1394 bus interface control sub- 
module 22, Flash Memory sub-module 11. The IEEE 
1394 bus interface switch or IEEE 1394 bus interface 
hub 32 is connected respectively with the IEEE 1394 
bus interface control sub-module 42 of the application 
system and IEEE 1394 bus interface control sub-mod- 
ule 22 of the storage device, and the storage device 
IEEE 1394 bus interface control sub-module 22 is con- 
nected with the Flash Memory sub-module 11. All of 
these connections support the bidirectional flow of sig- 
nals and data. 

[0037] In the present embodiment, the Flash Memory 
sub-module 11 includes one or more semiconductor 
Flash Memory chips, connected in the existing address- 
ing mode. The function of the module is to store the drive 
programs and other data of the previous common com- 



puter peripheral equipments, that is, the application sys- 
tem 400. 

[0038] The Flash Memory chip corresponds to a 
memory space, or can be divided Into at least two mem- 
ory spaces. 

[0039] The storage device 1 394 bus interface control 
sub-module 22 implements the connection with the host 
computer system, interprets, converts, controls and 
transmits IEEE 1394 interface protocol. It completes the 
initialization and control of IEEE 1394 bus interface 62, 
receives the commands and data sent from the host 
computer, interprets and carries out the commands from 
the host computer, writes/reads the data into/from the 
Flash Memory, and returns the operation result to the 
host computer through IEEE 1394 bus interface 62. 
[0040] The IEEE 1394 bus interface switch or IEEE 
1394 bus interface hub 32 implements the function of 
IEEE 1394 bus interface switch or IEEE 1394 bus inter- 
face hub, wherein IEEE 1394 bus interface switch can 
select Add-On Storage device 1 00 to connect to the host 
computer, serving as a memory disk connected with the 
host computer, or select the application system 400 to 
connect to the host to operate directly, performing the 
function of the previous computer peripheral. The IEEE 
1394 bus interface hub can select the Add-On Storage 
device 100 and the application system 400 to connect 
the host computer at the same time, wherein the host 
identifies and supports the Add-On Storage device 100 
and the application system 400. 
[0041] FIG. 4 is a distribution diagram of memory 
spaces of the embodiment of the present invention as 
shown in FIG. 2, wherein the memory spaces include 
data area, special information area, data buffer and the 
whole additional storage device special information ar- 
ea. The entire special information area of the additional 
storage device stores the information of the Add-On 
Storage device 100, such as, but not limited to, the 
records of Flash Memory damaged mass, user pass- 
word, digital signature, and so on, but the special infor- 
mation area is not necessarily required. The entire 
memory module can be divided into N memory spaces. 
Each memory space may correspond to one memory 
disk. 

[0042] FIG. 5 is a working flow chart of the embodi- 
ment having additional storage function of the present 
invention, as shown in FIG. 2, when operating SFF8070i 
device sub-class and Bulkonly transmission protocol, 
and selecting the Add-On Storage device 1 00 to con- 
nect to the host computer, serving as the memory disk 
connected with the host computer to perform the stor- 
age function through the USB interface switch or USB 
interface hub. 

Step 1: It connects with the USB interface of the 
host computer system, obtains the power supply 
from the USB interface 61, and turns on the Add- 
On Storage device 1 00; thereby initializing the USB 
interface and the storage device USB interface con- 
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trol sub-module 21; checking the Flash Memory 
sub-module 11 , and reading the special Information 
of Add-On Storage device 1 00; 

Step 2: Walt for an operation request; 

Step 3: It is determined whether it is a standard USB 
operation request when the operation request oc- 
curs; 

Step 4: If it is a standard USB operation request, 
the standard USB operation request is processed, 
and the operation result or the information of the 
state is returned, and then return to Step 2; 

Step 5: If it is not a standard USB operation request, 
it is determined whether it is the read capacity op- 
eration request; 

Step 6: If it is a read capacity operation request, the 
device storage capacity is returned, and then return 
to Step 2, otherwise it is determined whether it is a 
read data operation request; 

Step 7: If it is a read data operation request, the logic 
address is converted to the serial number of Flash 
Memory chip and the physical address of the Flash 
Memory chip, and the damaged mass is jumped 
over according to the record information of the dam- 
aged mass and the other corresponding processes, 
and the data are read out therefrom and returned, 
and then return to Step 2; otherwise it is determined 
whether it is the write data operation request; 

Step 8: If it is a write data operation request, the 
logic address is converted to the serial number of 
Flash Memory chip and the physical address of the 
Flash Memory chip, and the damaged mass is jump 
over according to the record information of the dam- 
aged mass and the other corresponding processes, 
and the data are written into the buffer, and the new- 
ly written data are combined with the previous data 
in the buffer, the combined data are then written into 
the buffer, and then return to Step 2; otherwise it is 
determined whether there is any other operation re- 
quest; 

Step 9: If it is another operation request, the corre- 
sponding operation is processed, and the operation 
result and information of the state are returned, and 
then return to Step 2; otherwise return to Step 2 di- 
rectly. 

[0043] Once the host is power off, or the device is 
pulled out from the host system, the device will stop 
working. 

[0044] FIG. 6 illustrates the working procedure of the 
embodiment of the invention as shown in FIG. 2, where 



the manufacturer uses the additional memory disk, 
when the switch Is used. 

Step 1 : The USB switch is shifted to select the Add- 
5 On Storage device; 

Step 2: The USB plug is inserted into USB slot of 
the host; 

10 step 3: The drive icon of a movable storage device 
is immediately generated by the operating system; 

Step 4: The manufacturer may copy the driver pro- 
grams, data or document files with respect to the 
15 application system 400 of the previous common 
computer peripheral into the just generated mova- 
ble storage device; 

Step 5: The USB plug is pulled out from USB slot 
20 of the host; 

[0045] FIG. 7 illustrates the procedure of the embod- 
iment of the invention shown in FIG. 2, where the user 
uses the Add-On Storage device 100 and the previous 
25 computer peripheral of the application system 400 when 
the switch is used. 

Step 1 : The switch is shifted to select the additional 
semiconductor storage function; 

30 

Step 2: The USB plug is inserted into USB slot of 
the host; 

Step 3: The drive icon of a movable storage device 
35 is immediately generated by the operating system; 

Step 4; The user may copy the drive program, data 
or document files with respect to the application 
system 400 of the previous common computer pe- 
40 ripheral from the just generated movable storage 
device into the designated directory, in order to in- 
stall the drive programs and the like; 

Step 5: The user may also use the additional mem- 
45 ory disk to store and read other files or data, or up- 
dated drive programs. 

Step 6: The USB plug is pulled out from the USB 
slot of the host; 

50 

Step 7: The switch is shifted to select the previous 
common computer peripheral of the application 
system 400; 

55 step 8: It connects to the USB slot of the host com- 
puter through USB connector; 

Step 9: The operating system will find the new USB 
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device (the previous common computer peripheral), 
and require where the drive program of the device 
is, and then the user may input the path of the drive 
program that is just backup, and the operating sys- 
tem may then use the application system 400 of the 
peripheral normally. 

[0046] FIG. 8 illustrates the procedure of the embod- 
iment of the invention as shown in FIG. 2 where the man- 
ufacturer uses the additional memory disk to store the 
program and files when the USB HUB is used. 

Step 1: The USB plug is inserted into USB slot of 
the host; 

Step 2: The operating system identifies automati- 
cally and generates immediately a drive icon of a 
movable storage device; 

Step 3: The manufacturer may copy driver pro- 
grams, data or document files with respect to the 
application system 400 {the previous common com- 
puter peripheral) into the just generated movable 
storage device; 

Step 4: The USB plug is pulled out from USB slot 
of the host; 

[0047] FIG. 9 is the procedure of using additional 
memory disk and its device by the user when the USB 
HUB is used internally in the embodiment as shown in 
FIG. 2 of the invention. 

Step 1 : The USB plug is inserted into USB opening 
of the host; 

Step 2: The operating system identifies automati- 
cally and generates immediately a drive icon of a 
movable storage device, and the user may see the 
drive program or relevant data files of the device; 

Step 3: The operating system OS will find the new 
USB device (the previous common computer pe- 
ripheral), and require where the drive program of 
the device is, and the user may input the path of the 
drive program that is just identified, and the operat- 
ing system can then use the peripheral device nor- 
mally. 

Step 4: The user may also use the additional mem- 
ory disk to store and read other files or data, or up- 
dated drive programs. 

[0048] FIG. 1 0A is a circuit schematic diagram of the 
internal USB interface switch 31 of the embodiment 
shown in FIG. 2 of the present invention. 2, 3 pins of the 
USB connector are connected to the switch SW1 that 
can be shifted between two states, and in the first state, 
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the connection can perform the application system 400 
of the computer peripheral application function, and in 
the second state, 2, 3 pins of the USB connector are 
connected with AOSD through the resistances R1, R2 

5 of 22 ohm, wherein there is a separate resistance of 1 
mega ohm grounded between the R1 , R2 and AOSD. 
[0049] FIG. 1 0B is a circuit schematic diagram of the 
internal storage device USB interface control sub-mod- 
ule 21 of the embodiment of the present invention shown 

10 in FIG. 2. U5 is the USB controller, U4 is a three-terminal 
stabilized voltage supply of 3.3v, and U4 provides the 
power of 3.3v to U5. XT1 is a crystal oscillator of 6MHz, 
which is connected with U5. 

[0050] FIG. 1 0C is a circuit schematic diagram of the 
15 internal Flash Memory sub-module 11 of the embodi- 
ment of the present invention shown in FIG 2. U2 is a 
NAND Flash Memory, which is connected with and con- 
trolled by U5. 

[0051] FIG. 11 illustrates another embodiment of the 

20 computer peripheral of the present invention having ad- 
ditional storage function. This embodiment includes a 
multiple controller sub-module 70, a semiconductor 
memory sub-module 1 0, and an application system sub- 
module 50, wherein the multiple controller sub-module 

25 70 is connected respectively with the semiconductor 
storage sub-module 1 0 and the application system sub- 
module 50. All of these connections may support the bi- 
directional flow of the signals and data. The whole de- 
vice is connected with the host computer system 

30 through the universal bus interface 60. 

[0052] The embodiment is a combined device, which 
consists of two sub-devices, one performing the function 
of the application system, and the other performing the 
function of the semiconductor storage device. Eachsub- 

35 device has a different logical unit number, wherein the 
drive program, the application program and the like sup- 
porting the application system sub-devices are stored 
in the storage sub-devices. 

[0053] In the present embodiment, the multiple con- 

40 trol sub-module 70 implements the function of control- 
ling the storage device and the application system uni- 
versal interface. It implements the connection with the 
host system, and interprets, converts, controls and 
transmits the universal interface protocol; and imple- 

45 ments the initialization and control of the universal bus 
interface 60. The module receives the data sent from 
the host through the universal bus interface 60, and then 
the data are distributed to the application system sub- 
module 50 or the semiconductor memory sub-module 

so 10 according to the logical unit number of the data. The 
multiple control sub-module 70 receives data packets 
from the application system sub-module or the semicon- 
ductor memory sub-module 10, and then indicates the 
corresponding logical unit number in data packets, and 

55 sends them to the host system through the universal bus 
interface 60. 

[0054] The semiconductor sub-module 10 imple- 
ments the function of the semiconductor memory sub- 
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device, and performs the device protocol of the mass 
storage, which can be UFI protocol, or SFF80201 pro- 
tocol, orSFF80701 protocol, or SCSI Transparent Com- 
mand Set protocol, or Reduced Block Commands 
(RBC) T10 Projectl 240-D protocol. It receives the com- 
mands of control, reading data, writing data and so on 
sent from the host through the multiple controller sub- 
module 70, then interprets the commands and carries 
them out, writes/reads the data into/from the semicon- 
ductor medium, and then returns the corresponding 
state to the host through the multiple controller sub- 
module 70. 

[0055] The application system sub-module 50 imple- 
ments the function of the application system, and per- 
forms the device protocol of the application system, 
which can be printers, or scanners, or plotters, or video 
cameras, or Modems, or digital cameras, or MP3 play- 
ers, or palm computers, or PDAs, or storage devices. 
The application system sub-module 50 receives the 
control commands sent from the host through the mul- 
tiple controller sub-module 70, then interprets and car- 
ries out the control commands, and then it sends the 
operation result to the host through the multiple control- 
ler sub-module 70. 

[0056] The current operating systems of the host, 
such as Windows Me/2000/XP/Mac OS 9.0/X/Linux 
4.2.x all carry their own drive program of the mass stor- 
age of the universal interface, and when the computer 
peripheral having additional storage function of the em- 
bodiment of the invention is connected to the host com- 
puter, it can be immediately identified by the host com- 
puter (using the self-provided drive program of the stor- 
age device in the host computer itself without any addi- 
tional drive program). The drive program of the applica- 
tion system sub-device is found from the storage device 
and automatically installed by the host computer so that 
the automatic installation of the drive program of the ap- 
plication system sub-device is achieved. 
[0057] FIG 12 is the block functional diagram of the 
embodiment of FIG. 11 , in which the USB interface re- 
places the universal interface for connection with the 
host computer, and the Flash Memory serves as the 
semiconductor storage medium. The construction of the 
modules of the multiple device and the function of every 
module are similar to that of the embodiment as shown 
in FIG. 1 1 , and will not be described in details for saving 
the words. 

[0058] FIG 13 is the block functional diagram of the 
embodiment of FIG. 11, in which IEEE 1394 interface is 
used to replace the universal interface to connect with 
the host computer, and the Flash Memory serves as the 
semiconductor storage medium. The construction of the 
modules of the multiple device and the function of every 
module are similar to that of the embodiment as shown 
in FIG. 11 , and will not be described in detail for saving 
the words. 



Claims 

1. A method of adding storage function to computer 
peripherals, characterized by adding semiconduc- 

5 tor storage devices that can be readily identified and 
read by a host computer into various computer pe- 
ripherals, while the added semiconductor storage 
devices will not affect application functions of the 
computer peripherals. 

10 

2. The method of adding storage function to a compu- 
ter peripheral according to claim 1 , characterized 
in that said various computer peripherals or said 
additional semiconductor storage devices are se- 
ts lected to be connected with the host computer re- 
spectively through a universal bus interface switch, 
and identified by the host computer to performed 
the application functions of said various computer 
peripherals orthe storage function of said additional 

20 semiconductor storage devices; or said various 
computer peripherals and said additional semicon- 
ductor storage devices are connected simultane- 
ously through a universal bus interface hub, where- 
by said various computer peripherals and said ad- 

25 ditional semiconductor storage devices can be si- 
multaneously identified by the host computer, there- 
by carrying out the application function of said var- 
ious computer peripherals and the storage function 
of said additional semiconductor storage devices; 

30 orthe universal bus interface control of said various 
computer peripherals and said additional semicon- 
ductor storage devices and the host is implemented 
by a multiple controller sub-module (70), thereby 
enabling the identification thereof by the hostsimul- 

35 taneously to perform their respective functions. 

3. A computer peripheral device having additional 
storage function, which is connected to a host com- 
puter through a universal interface, comprising an 

40 application system (400) capable of realizing the 
application functions of the computer peripheral de- 
vice, characterized by including an additional sem- 
iconductor storage device (100), from/into which 
drive programs, application programs, data files, 

45 and the like can be read/written and the application 
programs can be carried out by the host computer. 

4. The computer peripheral device having additional 
storage function according to claim 3, character- 
so ized in that the storage function of said semicon- 
ductor storage device is implemented by a multiple 
control sub-module (70) and the semiconductor 
memory sub-module (10) together; the application 
function of the computer peripheral is implemented 

55 by the multiple control sub-module (70) and the ap- 
plication system sub-module (50) together; the uni- 
versal bus interface control between said applica- 
tion system (400) and said additional semiconduc- 
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tor storage device (100) and the host computer is 
implemented by the multiple control sub-module 
(70), wherein the multiple control sub-module (70) 
implements the connection with the host computer, 
interprets, converts, controls and transmits the unl- 5 
versal Interface protocol to complete the initializa- 
tion and control of the universal bus interface (60); 
said application system (400) and said additional 
semiconductor storage device (100) have different 
logical unit numbers, and the multiple control sub- 10 
module (70) receives data sent from the host com- 
puter through the universal bus interface (60), and 
distributes them to the application system sub-mod- 
ule (50) or the semiconductor memory sub-module 
(1 0) according to the logical unit number in the data; 15 
and said multiple control sub-module (70) receives 
data packets from the application system sub-mod- 
ule (50) or the semiconductor memory sub-module 
(10), indicates the corresponding logical unit 
number, and sends to the host computer through 20 
the universal bus interface (60). 

5. The computer peripheral device having additional 
storage function according to claim 3, character- 
ized by including a universal bus interface switch 25 
or a universal bus interface hub (30), said universal 
bus interface switch being capable of selecting the 
application system (400) performing the application 
function of the computer peripheral to connect with 
the host computer to perform the application func- 30 
tion, or selecting the additional semiconductor stor- 
age device (1 00) to connect with the host computer 

to perform the storage function; the universal bus 
interface hub enabling the application system (400) 
performing the application function of the computer 35 
peripheral and the additional semiconductor stor- 
age device (100) to connect to the host computer 
simultaneously to perform their functions; the uni- 
versal bus interface switch or the universal bus in- 
terface hub (30) being connected with the host com- *o 
puter through the universal bus interface (60), and 
connected respectively with said application sys- 
tem (400) and said additional semiconductor stor- 
age device (100), wherein all of these connections 
support the bidirectional flow of the signals and da- 45 
ta. 

6. The computer peripheral device having additional 
storage function according to claim 3, character- 
ized by including an additional semiconductor stor- so 
age module enabling switch for enabling and disa- 
bling the function of the additional semiconductor 
storage device (1 00); said enable switch being con- 
nected with a storage device universal bus interface 
controller sub-module (20). 55 

7. The computer peripheral device having additional 
storage function according to claim 3, character- 



ized in that the device protocol of floppy disk drive 
can be implemented when the storage function is 
performed, stimulating and implementing the stor- 
age function of a floppy disk running In a floppy disk 
drive; or the device protocol of a CDROM drive can 
be implemented, thereby stimulating and imple- 
menting the storage function of a CD running in a 
CDROM drive; or the device protocol of hard drive 
is implemented, thereby stimulating and imple- 
menting the storage function of a hard drive; or the 
device protocol of ZIP disk is implemented, thereby 
stimulating and implementing the storage function 
of ZIP disk; or further the device protocol of MO disk 
is implemented, thereby stimulating and imple- 
menting the storage function of MO disk. 

8. The computer peripheral device having additional 
storage function according to claim 3, character- 
ized in that when the storage function is performed, 
the device protocol supported by the device is UFI 
protocol, or SFF80701 protocol, or SCSI Transpar- 
ent Command Set protocol, or Reduced Block Com- 
mands (RBC) T10 Project1240-D protocol, or ZIP 
disk protocol, or MO disk protocol. 

9. The computer peripheral device having additional 
storage function according to claim 3, character- 
ized by the semiconductor storage medium in said 
semiconductor storage medium module can be se- 
lected from Flash Memory or EE PROM or MRAM 
or FRAM or two or more of the aforesaid medium; 
the semiconductor storage medium module corre- 
sponding to one or more memory space, each 
memory space corresponding a memory disk; a 
special information area storing information, code, 
user digital signature, and the like with respect to 
the memory disk; the memory space of each mem- 
ory disk including a data area, a special information 
area and a data buffer; the special information of 
said special information area including information, 
code, user digital signature, and the like with re- 
spect to the memory disk; the buffer being used as 
temporary memory for data exchange. 

10. The computer peripheral device having additional 
storage function according to claim3, character- 
ized In that said semiconductor storage device 
(1 00) includes a storage device universal bus inter- 
face controller sub-module (20) and semiconductor 
memory sub-module (1 0), which are connected se- 
quentially and support the bidirectional flow of sig- 
nals and data; said application system (400) per- 
forming the application function of the computer pe- 
ripheral includes an application universal bus inter- 
face control sub-module (40) and the application 
system sub-module (50), which are connected se- 
quentially and support the directional flow of signals 
and data. 
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USB switch is shifted to select Add-On Storage device (AOSD) 



USB plug of the computer peripheral having AOSD is inserted 
into USB slot of the host 



the drive icon of a movable storage device is immediately 
generated by operating system OS 



drive programs, data or document files related to the computer 
peripheral of the host from the just generated movable storage 
device (disk) are copied in the designated directory in the hard 
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USB plug is inserted in the USB slot of the host 



operating system OS will find the new USB device, and require 
where the driver program of the device is, the user may only 
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operating system 
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